Background
Cleft lip and palate (CLP) are among the most common congenital malformations, with an overall incidence of around 1 in 700 individuals. 1 Otitis media with effusion (OME, glue ear) is the accumulation of a mucoid or serous fluid in the space within the middle ear. The exact mechanism for the development of OME is not fully understood, but when the Eustachian tube does not work correctly, there is a tendency for fluid to gather in the middle ear space (OME). Children with a cleft palate (CP) have an increased tendency towards OME because the muscles originating from the palate that act to open the Eustachian tube orifice do not work correctly. 2, 3 There is a lack of robust prospective trial-based evidence to indicate which of the several approaches to the management of OME in children with CP, including watchful waiting, the provision of hearing aids and the insertion of ventilation tubes, is the best option. 4 Epidemiological data are critical to inform the design of a robust prospective randomised trial of the available treatment options for OME in children with CP. These data enable researchers to define the relevant study population, inform the potential sample for recruitment and act as a guide for achievable recruitment rates. Current evidence suggests that approximately 90% of all children with CP will have a history of non-trivial OME. 2, 3 However, a prospective trial would need to define a relevant age group of children to focus recruitment strategies. A feasibility study suggested that a trial should focus on an eligible population that represented 2-year-old children with clefts about to require an intervention for OME. 4 There was no epidemiological data available that indicate how many 2-year-old children with CP have OME, or will still have OME, after the current recommended 'watchful waiting' period of 3 months before considering intervention. 5 Such epidemiological data should ideally come from prospective cohort studies to inform any future trials. However, well-designed cohort studies are expensive in terms of time and funding resources. In the absence of such resources, an alternative means of generating the required evidence to inform future trials, which can be used to determine the relative cost-effectiveness of interventions for children with CP and OME, was required. This study aimed to use an expert elicitation exercise to identify the proportion of 2-year-olds with CLP or CP who have a confirmed diagnosis of OME and the proportion of 2-yearolds with CLP or CP who still have OME after 3 months of 'watchful waiting'.
Methods
This study used a structured elicitation exercise to quantify two pre-defined parameters: (i) the proportion of 2-yearolds with cleft lip palate CLP or CP who have a confirmed diagnosis of OME and (ii) the proportion of 2-year-olds with CLP or CP who still have OME after 3 months of 'watchful waiting'. Ethical approval for this exercise was not obtained as we were not collecting new data, but rather the views of practicing healthcare professionals.
As the view of a single expert was unlikely to be sufficient, judgements were elicited from a group of individual experts. For the purpose of this exercise, an expert was defined as any healthcare professional potentially involved in the management of children with CLP or CP. A group of 29 experts, identified from the UK CLP network, were invited to participate in a facilitated group meeting that had an overall objective of informing the design of a future trial of interventions for children with CP or CLP. The group of experts comprised the following: ENT surgeons (n = 9); speech and language therapists (n = 5); audiologists (n = 4); paediatricians (n = 4); audiology physicians (n = 2); clinical psychologists (n = 2); and academics (n = 3).
The elicitation exercise
The elicitation exercise was informed by a pre-defined study protocol and followed guidance on the design, conduct and analysis reported by O'Hagan and colleagues. 6 Data on the two proportions were collected from individual experts using the quartile method that involves eliciting a plausible range, upper and lower quartiles and a median (see Fig. 1 ).
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Data collection
The elicitation exercise was conducted in a facilitated group face-to-face meeting in which the task was first explained to the collective group of experts. The concept of quartiles was explained using a presentation before the elicitation exercise. Experts were given an example exercise unrelated to the research problem to facilitate their understanding.
Experts were then asked to consider a population of 100 children aged 2-years with CP or CLP and include children with syndromic conditions. Experts were asked for values for two parameters: (i) What proportion of 2-year-olds with CLP or CP will have a confirmed diagnosis of OME (glue ear)? and (ii) What proportion of 2-year-olds with CLP or CP will still have OME (glue ear) after 3 months of 'watchful waiting'? Initially, a value for each parameter was elicited without discussion between the experts. These values represented individual expert opinion. Small groups of around six experts were then formed, and they were invited to discuss the exercise and offer new values. These values represented group-informed individual expert opinion. This Correspondence 905 process of discussion was used to explore how the values differed following sharing of information and experiences. The experts were asked to record their individual values by writing on a structured answer sheet (see Fig. 2 ).
Data aggregation and analysis
Mathematical methods were used to aggregate the individual values in line with published guidance. 6 Data were analysed using the statistical software package R to estimate a beta-distribution for each of the four parameter values using the 'SHELF2' package. 7 The software package Win-BUGS was used to combine the individual probability distributions into an opinion pool (see Appendix S1). The WinBUGS model was run using two Monte Carlo Markov chains for an initial 'burn-in' period of 10 000 iterations followed by a further 50 000 iterations. The number of iterations required was identified using the Brooks-Gelman-Rubin diagnostic, 7 and further tests were used to assess for model misspecification. The aggregated estimates were also checked to see whether they reflected individual elicited values by confirming that the estimated Monte Carlo errors of the pooled distributions were <5% of their posterior standard deviations.
Results
The group of experts attending the meeting comprised 29 individuals, but some gave values that suggested they did not understand the exercise such as stating the same values for the lower bound of the plausible range and lower quartile. Therefore, the final number of experts with values included in data aggregation was 19 experts for the pre-group discussion and 16 experts for post-discussion. Table 1 summarises the aggregated values of the values elicited from individual experts. The Appendix S1 (available online) shows the distribution of the elicited values.
Discussion
This study, using a structured elicitation exercise, identified that experts in the management of children with CLP estimated, using the median values, that around 61% of 2-year-olds would have a confirmed diagnosis of OME and 55% of these 2-year-olds would still have OME after a period of 3-month watchful waiting. Post-discussion results should be used as the main results as this was specified in the study protocol. Following group discussion, the standard deviation around the point estimate was lower, implying that deliberation among experts reduced their uncertainty and that the post-discussion results better reflect a consensus view.
The main strength of this study is that it employed a transparent and systematic approach, used not only in health 8 but also in ecology, environment and engineering, 9, 10 to elicit expert values using robust mathematical approaches to aggregate the individual values. This study has also used a relatively large sample of experts when compared with existing expert elicitation studies in the health context. 8 The obvious limitation is that the findings are estimates from a finite pool of experts. The need to remove some of the estimated values highlights the challenge faced by researchers when communicating the details of elicitation tasks to a large group within time constraints imposed by the exercise.
The percentages of children with CP estimated to have OME emphasise the significant potential for young children with CP to have OME and persistent hearing loss that may compound any coexisting communication difficulties and expose these children to increased risk of developing the sequelae of OME. Healthcare professionals need to be aware of the increased underlying tendency towards the development of OME in children with CP and the likelihood that this tendency will persist for longer than would be anticipated in otherwise healthy children. 
Conclusion
This study demonstrates a potential method to estimate prevalence, when epidemiological data are not available. The results can be used as the foundation to inform the design of future prospective randomised trials of interventions for children with CLP and OME. Ideally in future, robust prospective cohort studies should be designed to confirm the estimates of the proportion of children with CLP who have a diagnosis of OME and whether the period of 3-month watchful waiting results in spontaneous resolution of the OME.
Keypoints
• Children with a CP have an increased tendency towards otitis media with effusion (OME) compared with other children;
• There are no epidemiological data available to indicate how many children within specific age groups with CP have OME, or will still have OME, after the current recommended 'watchful waiting' period of 3 months before considering intervention;
• This study aimed to identify the proportion of 2-yearolds with CP, or CLP, who have a confirmed diagnosis of OME and the proportion of 2-year-olds with CLP or CP who still have OME after 3 months 'watchful waiting';
• Using a structured elicitation exercise, this study identified that experts in the management of children with CP estimated that around 61% of 2-year-olds would have a confirmed diagnosis of OME and 55% of these 2-year-olds would still have OME after a period of 3-month watchful waiting;
• In the absence of data from a prospective cohort of children with CP, the results from this study can be used as the foundation to inform the design of future prospective randomised trials of interventions for children with CP and OME:
• An elicitation exercise can be used to estimate the proportion of affected individuals when more definitive data are not available.
